


Context:  Invasive annual grasses have altered fire 
regimes in western North America



Flagship Species:  The Greater Sage-grouse

N. Losin

T. Messmer

Current Range
Former Range

• Loss of ~45% of historic range

• Widespread population 

declines continue



Solution:  Save what is left and
restore degraded habitat

Aerial Seeding

Drill Seeding

Data source:  
Land Treatment Digital Library

>1M ha seeded 

since 1980

Big Sagebrush (Artemisia tridentata)



Animal pollination is needed for:

• ~75% of most important global food crops

• ~35% of global food production volumes

Bees are crucial pollinators 

• Honey Bees only provide 14% of pollination

• Native pollinators need habitat & floral resources

Why Pollinators?

Apis mellifera

Photo: Crown Bees

Mason Bee on Apple

Source: Klein et al. (2007); Ollerton et al. (2011); Garibaldi et al. (2013)
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Royal Penstomon

(Penstemon speciosus)

Munro's Globemallow (Sphaeralcea Munroana)

Shaggy Fleabane
(Erigeron pumilus)

Hoary Tansyaster

(Machaeranthera canescens)
Douglas’ Dustymaiden

(Chaenactis douglasii)
Blue Mountain Prarie Clover 

(Dalea ornata)
Sulferflower Buckwheat 

(Eriogonum umbellatum)



Goal - To assess bee visitation to “forb islands”

Approach – Capture flying bees in three treatment types:

1. Burned w/ Restoration Islands – forbs and shrubs 

planted in patches in a burned landscape

2. Burned w/ No Islands – burned areas not planted

3. Unburned – unburned reference areas



Experimental Design and Methods
Vein Traps 

• 5 day deployment

• May - July

• 2x in 2014

“No Island”

“Island”

Burned or 



Unburned 

No Islands



1. Restoration Islands have higher richness, diversity, and 

abundance compared with burned areas with No Islands

2. Burned areas have higher richness, diversity, and 

abundance compared with Unburned areas, but…

3. these relationships decrease with Time since Fire
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Unburned    No Island Island

~1,700 Species

Lasioglossum

(Family Halictidae) 
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Halictus

(Family Halictidae)

~200 species 



Conclusions:

Implications:
• Nectar foraging versus pollination

• Seed production 

• Recruitment of forbs and spread of island

• Effects of non-native forbs (weeds)

• Pollination services to surrounding landscape

For more information:  dpilliod@usgs.gov

✓ Restoration Islands did attract certain bees compared with 

Unburned areas (as well as burned areas with No Islands*)

✓ These bees were important agricultural pollinators 

(Lasioglossum, Halictus)

✓ Time since Fire (and Restoration) matters
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